Inhibition of creatine kinase activity from rat cerebral cortex by 3-hydroxykynurenine.
3-hydroxykynurenine, a tryptophan metabolite, is known to be potential neurotoxic in some neurodegenerative disorders. However, the molecular mechanisms of toxicity are not well understood. Creatine kinase plays a key role in energy metabolism of tissues with intermittently high and fluctuating energy requirements, such as nervous tissue. This study investigated the in vitro effect of 3-hydroxykynurenine on creatine kinase activity in the brain cortex of rats. The results indicated that low micromolar 3-hydroxykynurenine concentrations inhibit uncompetitively mitochondrial and cytosolic creatine kinase activities in a time and dose-dependent way. Inhibition was prevented, but not reversed by incubation with reduced glutathione, dithiothreitol and ascorbic acid plus trolox, suggesting adduct formation. The assay under nitrogen atmosphere suggested that the inhibition was caused by products of 3-hydroxykynurenine autoxidation. Determination of thiol groups suggested that adducts between the enzyme and autoxidation products of 3-hydroxykynurenine were not formed with sulfhydryl groups. The interaction plot between tryptophan and 3-hydroxykynurenine suggested different sites of action on creatine kinase with cross-inhibition. Considering the importance of creatine kinase for the maintenance of energy homeostasis in the brain, it is conceivable that an alteration of this enzyme activity may be one of the mechanisms by which 3-hydroxykynurenine might be neurotoxic.